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(54) NON-MAGNETIC ONE-COMPONENT DEVELOPER AND DEVELOPING METHOD USING IT 

(57)Abstract: 

PURPOSE: To prevent the deterioration of image quality such as thereof an 
roughness image and the increase of fogging from occurring even at a 
repeated developing time by respectively specifying volume averaged grain 
size, the number proportion of grains having specified grain size, proportion 
by volume and the standard deviation of volume grain size distribution. 
CONSTITUTION: This non-magnetic one-component developer is 
constituted so that the volume averaged grain size thereof is specified to 
be 7.0-1 2.0jim and the number proportion of the grains whose grain size is 
<5um is specified to be <13.0 pieces %, the proportion by the volume of the 
grains whose grain size is <16|im is specified to be 2.0 volume % and the 
standard deviation of the volume grain size distribution is specified to be < 
2.7. After the developer is supplied to a developing roller 1 1 and the thin 
layer of the developer 5 is formed on the surface of the roller 1 1 by using a 
developer layer regulation blade 1 5 pressed to the roller 1 1 by linear load 
being 40-100g/cm, the developer 5 is supplied to an electrostatic latent 
image on a photoreceptor drum 9 provided so as to be proximately faced to 
the roller 1 1 and the electrostatic latent image is developed. Thus, the 
deterioration of the image quality such as the fogging on the drum 9 and the 
image and the roughness of the image is prevented from occurring even at 
the repeated developing action time because of continuous use. 
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(54) NON-MAGNETIC ONE-COMPONENT DEVELOPER AND DEVELOPING METHOD USING 

(57)Abstract: 

PURPOSE: To prevent the deterioration of image quality such as thereof 
an roughness image and the increase of fogging from occurring even at a 
repeated developing time by respectively specifying volume averaged grain 
size, the number proportion of grains having specified grain size, proportion 
by volume and the standard deviation of volume grain size distribution. 
CONSTITUTION: This non-magnetic one-component developer is 
constituted so that the volume averaged grain size thereof is specified to 
be 7.0-1 2.0|im and the number proportion of the grains whose grain size is 
<5jim is specified to be <13.0 pieces %, the proportion by the volume of the 
grains whose grain size is <16)iim is specified to be 2.0 volume % and the 
standard deviation of the volume grain size distribution is specified to be < 
2.7. After the developer is supplied to a developing roller 1 1 and the thin 
layer of the developer 5 is formed on the surface of the roller 1 1 by using a 
developer layer regulation blade 15 pressed to the roller 11 by linear load 
being 40-100g/cm, the developer 5 is supplied to an electrostatic latent 
image on a photoreceptor drum 9 provided so as to be proximately faced to 
the roller 1 1 and the electrostatic latent image is developed. Thus, the 
deterioration of the image quality such as the fogging on the drum 9 and 
the image and the roughness of the image is prevented from occurring 
even at the repeated developing action time because of continuous use. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Volume mean particle diameter 7.0-12.0 micrometers, particle not more than particle-size 5micrometer 13.0 
They are less than [ % ] and a particle with a particle size of 16 micrometers or more the number of pieces. 2.0 Standard 
deviation of below volume % and volume particle size distribution Nonmagnetic 1 component developer characterized 
by being 2.7 or less. 

[Claim 2] It holds in a developer container and is volume mean particle diameter. 7.0-12.0 micrometers, particle not 
more than particle-size Smicrometer 13.0 The number of pieces Less than [ % ], Particle 2.0 with a particle size of 16 
micrometers or more Standard deviation of below volume % and volume particle size distribution The nonmagnetic 1 
component developer which is 2.7 or less The developer thin layer formation process which forms the thin layer of a 
developer in this developing-roller front face using the developer layer regulation blade pressed by the linear pressure 
40 - 100 g/cm to the developer supply process and this developing roller which are supplied to a developing roller, The 
nonmagnetic 1 component development approach characterized by providing the development process which supplies 
this developer to the electrostatic latent image on the electrostatic latent-image support prepared in this developing roller 
by carrying out opposite contiguity, and develops this electrostatic latent image to it. 



[Translation done.] 
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Japan Patent Office is not responsible for any 
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1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the nonmagnetic 1 component developer for electrostatic-charge image 

development used for the development of the electrostatic latent image by the xerography. 

[0002] 

[Description of the Prior Art] In a xerography, generally an electrostatic latent image is formed on the photo conductor 
which used the photoconductivity matter, negatives are developed by making the particle called a toner to the latent 
image acquired next adhere alternatively, and a latent image is formed into a visible image. After imprinting the toner 
formed into the visible image to imprint material, such as paper, an image is formed by being established with heat and 
a pressure, or a solvent steam. 

[0003] In order to form an electrostatic latent image into a visible image, the image formation approach which used the 
2 component development method developed using the developer which consists of a toner and a carrier from the 
former is used widely. This method has comparatively few environmental dependencies, and since the ingredient which 
had the property of the large range with the combination of a toner and a carrier can be used for it, it has the advantage 
that a high-definition image is obtained easily. 

[0004] On the other hand, the full color image formation approach using an electrophotography method appears in 
recent years, and development is performed briskly. The developer of three colors of cyanogen, a Magenta, and yellow 
mainly performs color reproduction, and the developer layer of the three above-mentioned color or the developer layer 
of four colors which added black to the three above-mentioned color is formed on imprinted material, and in a flash 
plate, a heating roller, oven, etc., this method is heating-fused and it is fixed to it. In order to use the developer of three 
colors or four colors, 4 sets is needed, and a development counter will also become what has very big weight and 
volume of an image formation unit, 3 or when a 2 component development method is used. Moreover, in order to 
reproduce a full color image, delicate adjustment of the concentration of 3 or 4 colors is needed, and the toner 
concentration in a developer must be managed strictly. 

[0005] Then, the nonmagnetic 1 component development method which develops negatives by rubbing and/or contact 
charging a toner by the pressure-welding member of a metal or synthetic resin is observed. According to this method, 
since a carrier is not needed, lightweight-izing of an image formation unit and a miniaturization can be achieved, and, 
moreover, a maintenance is easy. Moreover, since it is near compared with a 2 component development method, the 
distance of a photo conductor and a development sleeve can perform highly minute development by low voltage. 
[0006] However, since image formation by such developer was generally performed repeatedly, even if the good image 
was obtained in early stages of use, after repetition use produced fluctuation in the particle size distribution and the 
amount of electrifications of a developer, and had a fault of a lifting or a cone for image quality degradation that an 
image is ruined or fogging increases. 
[0007] 

[Problem(s) to be Solved by the Invention] This invention was made in order to solve the trouble of a Prior art, and also 
in the repeat development by continuous duty, an image is ruined or it aims at offering the nonmagnetic 1 component 
developer which does not cause image quality degradation of fogging increasing. 

[0008] This invention prevents image degradation of fogging on an electrostatic latent-image supporter and an image in 
the repeat development by continuous duty, the dry area of an image, etc. again using such a nonmagnetic 1 component 
developer, and it aims at offering the nonmagnetic 1 component development approach which forms the image of high 
quality. 
[0009] 
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[Means for Solving the Problem] The developer of this invention is volume mean particle diameter. 7.0-12.0 
micrometers, particle not more than particle-size 5micrometer 13.0 They are less than [ % ] and a particle with a particle 
size of 16 micrometers or more the number of pieces. 2.0 Standard deviation of below volume % and volume particle 
size distribution It is characterized by being 2.7 or less. 

[0010] Moreover, it holds in a developer container and the nonmagnetic 1 component development approach of this 
invention is volume mean particle diameter. 7.0-12.0 micrometers, Particle with a particle size of 5 micrometers or less 
13.0 They are less than [ % ] and a particle with a particle size of 16 micrometers or more the number of pieces. 2.0 
Volume %, Standard deviation of volume particle size distribution The nonmagnetic 1 component developer which is 
2.7 or less As opposed to the developer supply process supplied to a developing roller, and this developing roller The 
developer thin layer formation process which forms the thin layer of a developer in a developing-roller front face using 
the developer layer regulation blade pressed by the linear pressure 40- 100 g/cm, A developer is supplied to the 
electrostatic latent image on the electrostatic latent-image support which countered this developing roller and was 
prepared, and it is characterized by providing the development process which develops an electrostatic latent image. 
[0011] 

[Function] According to this invention, the linear pressure of the developer layer regulation blade pressed by the 
developing roller is set as 40- 100 g/cm. a) Volume mean particle diameter Particle with 7.0-12.0 micrometers and a b 
particle size of 5 micrometers or less 13.0 The number of pieces Less than [ % ], c) Particle with a particle size of 16 
micrometers or more 2.0 Standard deviation of volume % and d volume particle size distribution By using the developer 
with which are satisfied of the conditions which become 2.7 or less, fogging of drum lifting and an image dry area can 
be prevented on an image. 

[0012] When the press to the developing roller of a developer layer regulation blade is smaller than linear pressure 40 
g/cm, the developer thickness formed in the peripheral face of a developing roller becomes thick, the amount of 
electrifications of a developer falls, and it becomes easy to generate fogging. Moreover, when a linear pressure is larger 
than 100 g/cm, it is easy to produce the problem that become or a developer carries out filming to a developing roller 
that a developer is easy to be crushed. 

[0013] When the volume mean particle diameter of a developer is smaller than 7.0 micrometers, it is difficult to be 
stabilized and to produce a developer, or easy to generate poor cleaning. On the other hand, the sharpness of an image is 
missing, although image concentration is satisfied when larger than 12.0 micrometers. 

[0014] The ratio of a thing 5 micrometers [ among developers ] or less is 13.0. When larger than number % of pieces, it 
stops charging enough with a developer layer regulation blade, and becomes easy to generate fogging. 
[0015] The ratio of a thing 16 micrometers [ among developers ] or more is 2.0. When larger than volume %, it is hard 
coming to pass a developer layer regulation blade, and in the repetition development by continuous duty, the ratio of the 
thing 16 micrometers or more in a developer increases, and ZARATSUKI of an image is conspicuous. 
[0016] As binder resin used for the developer of this invention, the polyester resin currently used as binder resin for 
developers can be used conventionally. As binder resin, in addition, polystyrene, Polly p-KURORU styrene, A 
homopolymer, and these copolymers and styrene-methyl-acrylate copolymer of styrene, such as polyvinyl toluene, a 
styrene-p-KURORU styrene copolymer, and a styrene vinyltoluene copolymer, and the substitution product of those, 
The copolymer of styrene, such as a styrene-ethyl-acrylate copolymer and a styrene-acrylic-acid n-butyl copolymer, and 
acrylic ester, The copolymer of styrene, such as a styrene-methyl-methacrylate copolymer, a styrene-ethyl methacrylate 
copolymer, and a styrene-n-butyl methacrylate copolymer, and methacrylic ester etc. may be used. In addition, a 
styrene- AKURIRONITORU copolymer, a styrene-vinyl methyl ether copolymer, A styrene-butadiene copolymer, a 
styrene-vinyl methyl ketone copolymer, The styrene system copolymer and polymethylmethacrylate of styrene, such as 
a styrene-acrylic nitril indene copolymer and a styrene-maleate copolymer, and other vinyl system monomers, poly 
butyl methacrylate, polyvinyl acetate, a polyamide, an epoxy resin, a polyvinyl butyral, polyacrylic acid, phenol resin, 
aliphatic series or an alicycle group, hydrocarbon resin, petroleum resin, chlorinated paraffin, etc. are independent - or 
it is mixed and used. 

[0017] As a coloring agent used for the developer of this invention, carbon black, an organic or inorganic pigment, a 
color, etc. are used. Although there is no special constraint, in carbon black, acetylene black, furnace black, thermal 
black, channel black, KETCHIEN black, etc. are used. Moreover, as a face color, the first yellow G, benzidine yellow, 
India fast Orange, IRUGA gin red, Carmine FB, permanent Bordeaux FRR, pigment Orange R, Lithol Red 2G, Lake 
Red C, Rhodamine FB, a rhodamine B lake, a copper phthalocyanine blue, BIGUMENTO blue, the brilliant green B, 
Phthalocyanine Green, Quinacridone, etc. are used, for example. These face color is independent, or can also be mixed 
and used. 

[0018] In the developer of this invention, the waxes for raising an offset-proof property, the electrification control agent 
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for controlling the amount of frictional electrification charges, etc. may be blended if needed. As an electrification 
control agent, straight polarity control agents, such as negative polarity control agents, such as the metal chelate of an 
alkyl salicylic acid, chlorination polyester, polyester with a superfluous acid radical, chlorinated polyolefins, a metal salt 
of a fatty acid, and fatty-acid soap, a dimethylaminoethyl methacrylate-styrene copolymer, a fluorine system surfactant, 
and a hydrophobic silica, are illustrated, for example. 

[0019] As mixing and a distributed means, the melting kneading method by the wet variational method by the high- 
speed dissolver, the roll mill, a ball mill, etc., a roll, a pressurized kneader, an internal mixer, a screw die pressing 
appearance machine, etc. can be used, and a ball mill, a V shaped rotary mixer, FORUBAGU, a Henschel mixer, etc. 
can be used as a mixed means. Moreover, as a means which carries out coarse grinding of the mixture, a hammer mill, a 
cutter mill, a jet mill, a roller mill, a ball mill, etc. are usable, for example. Moreover, as a means to pulverize a coarse- 
grinding object, a jet mill, a high-speed rotary crusher, etc. can be used. Moreover, an air-current type classifier etc. can 
be used as a means to classify a pulverizing object. 

[0020] In the developer of this invention, an external additive can be blended if needed. As such an external additive, a 
silica particle, a metallic-oxide particle, a cleaning assistant, etc. are used. As a silica particle, a silicon dioxide, an 
aluminum silicate, a sodium silicate, a potassium silicate, silicic-acid zinc, a magnesium silicate, etc. are illustrated. As 
a metallic-oxide particle, a zinc oxide, titanium oxide, an aluminum oxide, a zirconium dioxide, strontium titanate, 
barium titanate, etc. are illustrated. As a cleaning assistant, resin impalpable powder, such as polymethylmethacrylate, 
polyvinylidene fluoride, and polytetrafluoroethylene, etc. is illustrated. As these external additive, that to which surface 
treatment, such as canal-izing, was performed can also be used. 
[0021] 

[Example] Hereafter, the example of this invention is explained in full detail with reference to a drawing. Drawing 1 is 
the outline sectional view showing one example of the printer as a nonmagnetic 1 component developer of this 
invention. 

[0022] The toner bottle 3 (it abbreviates to a container 3 below) for containing the nonmagnetic toner 5 (it abbreviating 
to a toner 5 below) as a developer of the example of this invention is in the body 1 (it abbreviates to a body 1 below) of 
a developer of this example. Moreover, in the container 3, in the direction a of an arrow head, the mixer 7 for stirring a 
toner 5 makes it pivotable, and is formed. Moreover, three pivotable rotation machines 9, i.e., a photo conductor drum, 
the developing roller 11, and the toner feed roller 13 are adjoined and formed in the direction of an arrow head at the 
body 1 . The photo conductor drum 9 is image support in which an electrostatic latent image is formed, when it has the 
rotation base 8 in that interior, it has the organic photo conductor 10 of negative electrification nature on that front face 
and a manuscript image is irradiated by this organic photo conductor 10 as a lightwave signal with laser. This photo 
conductor drum 9 is connected to the ground. The toner 5 charged on the electrostatic latent image on the photo 
conductor drum 9 is made to adhere next to the photo conductor drum 9, and the developing roller 1 1 for forming a 
toner image is in it. The developing roller 1 1 is covered with the member which combines conductivity and elasticity. 
Furthermore, the toner feed roller 13 for supplying the toner 5 held in the container 3 on a developing roller 1 1 is next to 
a developing roller 11. Moreover, the blade holder 17 for supporting the blade 15 which has the function to which 
frictional electrification of the toner 5 is carried out, and said blade 15 is ****(ed) at the same time it regulates the 
amount of the toner 5 supplied to the upper part of a developing roller 1 1 to a developing roller 11. Furthermore, in the 
lower part of a developing roller 1 1, the toners 5 which were not used for development among the toners 5 supplied to 
the developing roller 1 1 are collected, and it has the recovery blade 19 which has the function again returned into a 
container 3. In addition, the imprint machine 21 for moving the toner image formed on the photo conductor 10 to up to 
imprint material is under the photo conductor drum 9. 

[0023] The development process in a developer with such structure is as follows. First, the toner 5 in a container 3 is 
sent to up to the toner feed roller 13, a mixer 7 stirring. Subsequently, a toner 5 is sent from a feed roller 13 to up to a 
developing roller 1 1, and forms the thin layer of a toner 5 on the front face of a developing roller 1 1 . Friction arises 
between said thin layers and blades by sounding the toner on a developing roller 1 1 evenly with a blade 1 5 at the same 
time the toner amount of supply from a blade 15 to a developing roller 1 1 is regulated at the time of thin layer 
formation. A toner 5 is charged by this friction. By the way, the front face of the organic photo conductor 10 of the 
negative electrification nature on the photo conductor drum 9 is [ about ] by the electrification machine which is not 
illustrated. -It is uniformly charged in 500 thru/or -550V. If a manuscript image is irradiated as a light figure as it is to 
up to this organic electrified photo conductor 10, resistance of the organic photo conductor 10 of the irradiated part will 
fall, the charge of this part will flow to a ground, surface potential will approach 0V, and an electrostatic latent image 
will be formed. In the reversal development that a toner adheres and development is performed on this electrostatic 
latent image, a negative electrification nature toner is used as a toner. Then, if hard flow is made to rotate the developing 
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roller 1 1 which has the thin layer of the toner 5 charged in negative on a front face, and the photo conductor drum 9, the 
elastic force of a developing roller 1 1 will **** to said thin layer on a photo conductor 10. A toner 5 adheres on an 
electrostatic latent image by the electrostatic adsorption power of the charge on this mechanical conveyance force and a 
photo conductor, and the charge which a toner has, and development is performed. On the other hand, although not 
illustrated, the form supply tray for supplying a form is installed in the body 1 . The form supplied from this tray is sent 
in between the photo conductor drum 9 and the imprint machine 21 as imprint material for imprinting the toner image 
formed of development. If the charge which a toner has in the background of the sent-in form with an imprint vessel, 
and a charge with the same sign are given, a toner image will move to up to a form according to the force of electric 
field. Moreover, while a developing roller 1 1 is supplied, it is not used for development but the surplus toners 5 are 
again collected into a development counter through the recovery blade 19. 

[0024] The developer of this example held in the above-mentioned developer As binding resin (binder resin), for 
example, the polyester resin 94 weight section, As a coloring agent, for example, the carbon black (MA- 100: Mitsubishi 
Kasei Corp. make) 3 weight section, As an electrification control agent, as for example, the chrome dye (S-34: ORIENT 
chemistry company make) 1 weight section and a release agent to for example, the toner which consists of the wax (P: 
bis-call 660 Mitsuhiro formation shrine make) 2 weight section For example, the silica particle (R-972: product made 
from Japanese Aerosil) 0.5 weight section is **(ed) mixing outside as an external additive. 
[0025] Next, the 1 manufacture approach of the developer of this example of the above-mentioned configuration is 
explained. 

examples 1 and 2 — first, the polyester resin 94 weight section is prepared as binding resin, and the wax (P: bis-call 660 
Mitsuhiro formation shrine make) 2 weight section is prepared as a coloring agent as the chrome dye (S-34: ORIENT 
chemistry company make) 1 weight section and a release agent as the carbon black (MA- 100: Mitsubishi Kasei Corp. 
make) 3 weight section and an electrification control agent. Melting kneading of these is carried out using a continuous 
system kneading machine etc. Next, it ground after cooling the product obtained by kneading, and it classified and the 
developer as the standard deviation of volume [ of 16 micrometers or more ] % and number distribution of particle size 
and the standard deviation of the volume integral cloth of particle size shown in Table 1 was obtained number% of 
pieces with a volume mean particle diameter of 5 micrometers or less. 

[0026] Such a particle can be obtained by adjusting suitably the grinding pressure at the time of grinding and a 
classification, and airflow. Measurement of particle size was measured using the Coulter counter (coal tar electronics 
company) which is the grain-size meter which amplifies the electric resistance value produced in case the particle 
suspended in the electrolytic solution is pore passage. In addition, measurement was performed by cutting one channel 
(2 micrometers or less) for the cure against a noise. To this toner 100 weight section, the silica particle (R-972: product 
made from Japanese Aerosil) 0.5 weight section was **(ed) mixing outside, and the toner was obtained. 



[0027] 
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[0028] About these developers, it evaluates and the evaluation result is shown in Table 2. In addition, the evaluation 
approach is as follows respectively. 

The difference of the reflection factor of the white part of an image top fogging image and the reflection factor of a non- 
transfer paper is taken, and fogging is so small that a numeric value is small. 

[0029] Although the white part of drum lifting after drum-lifting fogging development was taped on the transparence 
tape and stuck on pasteboard, it is a reflection factor and the value which took the difference with a reflection factor 
although the transparence tape was stuck on pasteboard, and fogging is so small that a numeric value is small. The 
colorimeter CR 100 by Minolta Co., Ltd. was used for measurement of a reflection factor. 

[0030] The halftone image was formed using the image dry-area developer, and viewing estimated this image. O shows 
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at the time of x and homogeneity at the time of an ununiformity as a result of evaluation. 
[0031] 
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[0032] Table 1 shows the result of having evaluated the image quality (fogging on an image, fogging on a photo 
conductor (drum), image dry area) of the developer which particle size distribution was changed and acquired it after the 
first stage and 20,000-sheet LIFE. 
[0033] 

[Effect of the Invention] If image formation is performed using the nonmagnetic 1 component developer of this 
invention, even if it performs repeat image formation, a quality image without fogging on an electrostatic latent-image 
supporter and an image and the dry area of an image will be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation* 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Translation done.] 
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